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1. The Afferent Nervous System from a New Aspect. Head, Rivers and 
Sherren. 

2. The Consequences of Injury to the Peripheral Nerves in Man. Head 
and Sherren. 

3. The Structure and Function of the Taste-Buds of the Larynx. Wilson. 
1. Afferent Nervous System.—The authors have attempted to show that 

two essentially different phenomena of sensation are to be distinguished 
where only one had formerly been considered. Instead of a diminishing of 
sensibility when a nerve is divided what really happens is a loss of some 
kinds of sensibility while others are retained. Thus Dr. Head had the 
cutaneous branch of the radial in his own arm cut, and arranged a series 
of experiments comparing the sensibility of the arm before and after the 
operation. All forms of cutaneous sensibility, whether to cotton, pin prick, 
heat or compass points, were lost after the operation, but sensibility to dull 
objects or light touch was not impaired. This is important since light touch 
is so used to determine loss of sensibility. Sensibility to pin prick returned 
slowly after several weeks, but at the end of two years the arm was still 
imperfectly sensible to cotton and compass points. Furthermore, between 
the temperatures of 32° F. and 50° F. no difference could be detected, any¬ 
thing above 50° F. being appreciated as warm, and anything below 320 F. 
as cold. The author has conrirmed this experiment by examination of a 
large number of peripheral nerve injuries, and reaches the conclusion that 
ordinary touch sensibility includes at least two types. One is a sensibility 
which is able to produce qualitative changes in consciousness, but is in¬ 
capable of being estimated as far as its intensity is concerned apart from 
the area of surface stimulated, which is unable to distinguish the position 
of points in an area, and which causes a widespread reaction not infre¬ 
quently referred to a distance. This form of sensibility he terms protopathic. 
After some time the injured member recovers gradually sensibility to 
light touch and to degrees in temperature, can discriminate the compass 
points again and localize accurately. To this form of sensibility the authors 
give the name epicritic. The sensory mechanism in the peripheral nerves 
is thus found to consist of three systems: (1) Deep sensibility, capable of 
answering to pressure and to the movement of parts, and even capable of 
producing pain under the influence of excessive pressure, or when the joint 
is injured. The fibers subserving this form of sensation run mostly with 
the motor nerves, and are not destroyed by division of all the sensory 
nerves to the skin. (2) Protopathic sensibility, capable of responding to 
painful cutaneous stimuli, and to the extremes of heat and cold. This is 
the great reflex, producing a rapid widely diffused response, unaccompanied 
by any definite appreciation of the locality of the spot stimulated. (3) 
Epicritic sensibility, by which we gain the power of cutaneous localization, 
of the discrimination of two points, and of the finer grades of temperature. 
The authors, tnerefore, put forward a new conception of the nature of the 
afferent fibers in peripheral nerves. The whole body, within and without, is 
supplied by the protopathic system. The fibers of this system in the skin 
may be spoken of as somatic, those to the internal organs as visceral pro¬ 
topathic fibers. Thus we shall no longer speak of the afferent sympathetic 
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system, but of the protopathic supply of the internal organs. Another set 
of afferent fibers peculiarly associated with impulses of movement and 
pressure exist in connection with the Pacinian organs. In the body and 
limbs an analogous system is found peculiarly susceptible to pressure, to 
the localization of movement, and to the appreciation of position. The 
fibers of this svstem run in conjunction with the motor nerves. In addition 
to these two systems which are distributed to all parts of the body, within 
and without, the surface of the body only is supplied by a third system 
which we have called epicritic. This endows the skin with sensibility to 
light touch. To the impulses conducted by this system we owe the power 
of localizing the position of cutaneous stimuli, of discerning the doubleness 
of two points and of discriminating between minor degrees of neat and 
cold, and other special attributes of sensation. The fibers of this system 
are more easily injured, and regenerate more slowly, than those of the 
protopathic system. They are evidently more highly developed, and ap¬ 
proach more nearly to the motor fibers that supply voluntary muscle in the 
time required for their regeneration. 

2. Injuries to Peripheral Nerves.—This is a very extensive and extended 
discussion of peripheral nerve injuries which cannot well be summarized 
in an abstract. The authors have divided this subject into sixteen chap¬ 
ters, discussing in great detail a large number of subjects.^ The various 
articles are founded on the study of a large number of individual nerve in¬ 
juries. The general conclusions drawn from this study have already been 
given in the abstract of the first part of this series. 

3. Taste-Buds of the Larynx.—Dr. Wilson gives a very interesting and 
instructive study of the structure and function of taste-buds of the larynx 
as determined by the intra-vitam methylene blue injection method. As 
little work had been done on the larynx it was decided to study these 
nerve endings. Taste-buds are found on the laryngeal surface of the 
epiglottis and the median and lateral surface of the arytenoids, being 
present only in the squamous epithelium, extending through the whole 
depth of the epithelium. Like the taste-buds of the tongue, the laryngeal 
taste-buds have two types of cells, the spindle-shaped cell and the support¬ 
ing cell, also a flask-shaped cavity in its upper segment. The spindle- 
shaped cell extends the whole length of the bud; it is not confined to the 
axial region. Its central termination, long, fine and unbranched, reaches 
to the connective tissue of the papilla, but not into it. Peripherally its 
cytoplasm is prolonged into a very fine hair-like process, which projects into 
the cavity of the taste-bud, and may even reach to the taste pore. In vital 
staining with methylene blue, not only does the nucleus strain readily, but 
the facility with which the whole cell takes up the dye is in marked con¬ 
trast to the non-reaction of the supporting cell and of the surrounding 
epithelial cells to the dye. In these cases the cell is very sharply outlined. 
The evidence in support of the special sense function of the fusiform cell 
is based on: (a) The fact that it colors readily with neurotropic dyes, as 
opposed to the non-colorability of the supporting cell, (b) The morpho¬ 
logical character of the cell. Primary colorability as a test for a neuro¬ 
epithelial cell though of great value, is subject to so many exceptions that 
alone it is open to objections. Methylene blue, although neurotropic, is 
not monotropic. It is impossible to deduce from primary colorability that 
we are dealing with a nerve termination. Some cells which so stain cannot 
be recognized as neural cells; for instance, one cell in the epithelium which 
readily takes up the dye is the so-called wandering cell, which has been 
mistaken for and described as a ganglion cell (Dogiel, 1903)- .In the bud, 
however, we have two varieties of cells, one of which, the spindle-shaped 
cell shows the neurotropic character, the other does not; so we are justified 
in assuming that the former possesses a certain chemical constitution which 
allies it more closely to the nerve cell. When to this we can add such 
morphological characteristics as its peripheral process with relation to the 
pore, its analogy to other special sense cells, we have support for the 
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belief that the fusiform cell is specially engaged in the mediation of the 
sense of taste. The second type of cell, the so-called supporting cell, differs 
in no respect from the corresponding cells in the buds of the tongue. Its 
shape varies very greatly, but there are not two types in this cell, one 
peripheral and one central. The irregularity is due in some degree to 
fixation. The cells are loosely applied and adjusted to each other, to the 
taste cells and to the epithelium around, leaving spaces through which 
leucocytes may wander (Ranvier, 1888). Under fixation they readily shrink 
and may withdraw from each other, but chiefly as a bud from the epithelial 
wall from which they may separate at any point. When this shrinkage oc¬ 
curs, the intercellular bridges which pass from the epithelial wall to the 
supporttpg cells are easily observed, and without doubt distort the cell 
wall. While this is so, the general relation of the supporting cell to the 
taste cell and its general outline in cross section prove that we have to do 
with a cell which readily adjusts its contour to the adjoining parts. In the 
center of the bud it appears somewhat triangular, with the fusiform sen¬ 
sory cell applied to the flattened and slightly convex surface; at the peri¬ 
phery there is a similar adjustment of the external surface to the epithelial 
wall—convexity to concavity. Its general appearance and its mobility of 
surface suggest a cell protoplasm easily susceptible to external influences. 
With reference to their functions the authors believe that the hypothesis 
which assumes that these end organs act as sentinels to assist in the pro¬ 
tection of the laryngeal cavity during the passage of food is the most likely 
one. Jelliffe. 

Neurologisches Centralblatt 

(Vol. 24, No. 11, June 1, 1905.) 

1. Investigations on the Motor Localization of the Lower Extremity in the 
Sp:nal Cord of Man. C. Parhon and M. Goldstein. 

2. The Psychology of Confabulation. A. Pick. 

1. Motor Localization in the Spinal Cord.—The authors examined the 
spinal cords of two patients, on one of whom amputation was done for 
senile gangrene in the middle of the thigh of one limb, and several years 
after of the knee of the other leg, the patient dying some weeks after. In 
the other case, because of an osteomyelitis, an amputation was done in the 
middle of the thigh. The examination of the nerve cells of the spinal cord 
showed chromophylic changes beginning in the upper portion of the third 
lumbar segment, and also involving some of the nerve cells of the fourth 
and fifth segments. These results were compared with those attained by 
experimental work on the lower animals, and found to correspond with 
these and also with the work of other authors. The original should be read 
for details. 

(Vol. 24, No. 12, June 16, 1905.) 

1. The Return of the Knee Phenomenon in Tabes Dorsalis, Without the 
Occurrence of Hemiplegia. J. Donath. 

2. The Symptomatology of Delirium Tremens. M. Reichardt. 

3. The Motor Cell Groups in the Cervical Swelling of the Spinal Cord in 
Man, as a Result of Amputation Cases. L. Blumenau. 

1. Knee Jerk in Tabes Dorsalis.—Donath records a typical case of tabes 
dorsalis in which twenty-two months after the onset of the typical symp¬ 
toms, both the patellar and the Achilles jerk reappeared and later became 
exaggerated. There was apparently no involvement of the lateral columns. 
He compares this phenomenon with the occasional return of the light reflex 
in the same disease, and considers that as a result of treatment the reflex 
arc of these reflexes must have been little diseased and have regained 
function. 

2. Delirium Tremens.—Reichardt, following Lippman’s interesting ex¬ 
periments, found that by giving a clean sheet of paper to patients who had 
passed the active stage of delirium tremens these patients would sometimes 


